Background: Distraction during painful interventions may reduce pain perception, but results in the literature are inconsistent. The aim of the study was to test the effectiveness of a musical mobile as a distraction tool on pain reduction in infants during a vaccine injection. Materials and Methods: The study based on a quasi-experimental model involving a test group and a control group was performed on 120 healthy infants, who were presented to the primary healthcare center for their first DaPT-IPV-Hib combined vaccination. The study was conducted in a room furnished with or without a musical mobile fixed to the head of the examination table, suspended at a distance of 20 -25 cm from the infant's face. A question form was used to determine the infants' characteristics, and the Face, Legs, Activity, Cry, Consolability (FLACC) Pain Scale was used to assess their levels of pain. Data were collected between January 1 and May 15, 2008. Results: The pain scores of the infants in the test group (during the procedure 5.13 ± 2.11 and after the procedure 1.26 ± 2.01) were lower than the scores of the infants in the control group (during the procedure 6.65 ± 2.69 and after the procedure 3.61 ± 2.27). The crying duration was also shorter among infants in the test group than among infants in the control group (23.53 ± 18.38 vs. 30.88 ± 22.78 seconds) during the vaccination injection. Conclusions: A lower pain score and shorter crying duration in response to vaccination in a room furnished with a musical mobile indicates that distracting attention via a musical mobile is a practical way to reduce pain during routine medical interventions in infants.
children and to reduce the emotional and physical effects of the painful procedures. [9] Many pharmacological and nonpharmacological methods are used to control pain in children. Cognitive-behavioral nonpharmacological methods, including distracting attention, are feasible in acute pediatric pain management. [10] Distraction is a method that increases pain tolerance by drawing attention away from the painful stimulus to other directions, [11] and is considered a powerful means of pain management in children. [12] [13] [14] This is especially so in the first seven years of life, [15] because it does not require advanced cognitive skills. [12, 13] Numerous studies have focused on the efficacy of various methods of distracting attention to minimize acute pain in a pediatric population, such as movies, [15] party blowers, [16] nonprocedural talk, [17] interactive robots, [18] virtual reality goggles, [19] kaleidoscopes, [20] bubble-blowing, [21] short stories, [22] and music [23] None of these options totally abolishes the pain from injections, [3] but distraction, in general, helps moderately in preschool-age and older children. [13, 24] In some studies on infants, parental distraction, [25, 26] movie distraction [15] or nurse-directed distraction [27] have effectively reduced distress. In other studies, skin-to-skin contact [28] and breastfeeding [8, 29] have effectively reduced infants' immunization pain. A limited number of studies The routine vaccine injections are some of the most common and most painful procedures during childhood, especially when they are administered without adopting any pain management practice. [1, 2] A majority of these injections are administered in the early periods of infancy. [2] Uncontrolled pain experienced in early periods of life has a negative and long-lasting effect such as distress, [3, 4] and can negatively affect the development of the central nervous system. [5] [6] [7] Moreover, fear and avoidance of medical care during adulthood are partially related to experiences of many painful procedures and fears experienced during childhood. It is therefore important that the number of painful stimuli be kept at a minimum, and that these stimuli are rendered less painful during this period during each procedure. [8] Health professionals have the responsibility of using various methods to manage painful procedures, in order to prevent long-lasting adverse effects of pain on on nonpharmacological methods used for distracting attention during vaccination procedures in infants has used similar distraction methods, but their results are inconsistent. [25, 27, 30] Some studies of parental distraction [25, 27, 30] and breastfeeding [31] have been shown as ineffective in reducing infants' immunization pain. A new distraction method can contribute toward a more effective outcome for infants.
The aim of the current study was to examine the effectiveness of a musical mobile as a distraction tool for pain reduction in infants during the vaccination procedure.
MATERIALS AND METHODS

Study design
The study used a quasi-experimental design.
Setting and samples
The research was conducted at a primary healthcare center in the east of Turkey. According to records, this healthcare center had provided service for 14,040 people during 2007, and 334 infants had been administered with their first Diphtheria, acellular Pertussis, Tetanus (DaPT) vaccination. Power analysis was performed to calculate the appropriate sample size for this study of infants. The power calculation indicated that a total sample of 84 infants would achieve a power of 80% with the alpha set at 0.05 (two-tailed). [32] The research population thus comprised of 120, two-monthold, healthy infants, who were presented to the healthcare center for their first Diphtheria, acellular Pertussis, Tetanus, Inactivated Polio, Haemophilus Influenzae type b (DaPT-IPV-Hib) combined vaccination between 1 January and 15 May 2008. The infants were divided into the control and test groups, and were to receive vaccination in a room furnished with or without a musical mobile. In the healthcare center, vaccination procedures are normally performed on two consecutive days every week. Infants who came in first place to the healthcare center for vaccination were assigned to the test group and infants who came in second place to the center were assigned to the control group. It was lasted in this way. For both groups, the injections were administered by the same staff nurse from the primary healthcare center.
Inclusion criteria:
Infants who did not meet certain criteria were excluded from the study. The inclusion criteria were, (1) absence of any neurological or chronic disorders, (2) older than 38 weeks of age, (3) no treatment of any kind received at a healthcare institution before the study, (4) no analgesic medicine taken in the last three hours before the vaccination procedure, (5) attending for vaccination against Kvit and Hepatitis B (twice) and being screened for phenylketonuria according to health policy in Turkey, (6) being accompanied by a parent, and (7) not crying before vaccination procedure. No measurements were made on 20 infants because they were excluded from the study (11 infants were crying, two were younger than 38 weeks of age, and seven were brought to the center by other relatives).
Data Collecting Tools
The data were collected between January 1 and May 15, 2008 . The question form and FLACC Pain Scale were used in data collection and the infants' responses to the procedure were video recorded.
Question Form:
This form, prepared by the researchers, based on relevant literature, comprised questions to collect participants' demographic data, such as, gender, age, and weight. [14, 25, 33] The form was filled out during face-to-face interviews held with the parents of the infants, who had volunteered to participate in the study.
Face, Legs, Activity, Cry, Consolability Pain Scale: The FLACC is used to assess the behavioral reactions to pain by infants and children (two months to seven years), who cannot express their own pain and with whom oral communication cannot be established. [34] The FLACC pain scale assesses five behavioral areas (facial expression of the child, the position of the legs, activity, crying, and consolability) with scores ranging from 0 to 2 for each item. The Cronbach's alpha values for FLACC were reported to be 0.95 -0.99 during the procedure and 0.92 -0.99 after the procedure. [35] This scale was adapted to the Turkish community. [36] In our research, the Cronbach's alpha values for FLACC were 0.84 and 0.76 during and after the procedure, respectively.
Using the FLACC Pain Scale, the infants' behavioral reactions to pain during and after the vaccination procedure were determined in the control and test groups. These responses were coded separately by the researcher and a registered nurse, who was blind to the subject group. The mobile was not visible on the video recording, and the music was muted before the nurse coded the response.
Interrater reliability coefficients greater than 0.41, demonstrate an acceptable agreement between users. [34] In our participants, the interrater reliability for this scale was acceptable, as demonstrated by the kappa values for each of the five categories, ranging from 0.43 to 0.75.
Crying Duration
Crying was described as a loud, high-pitched sound made by infants in response to painful stimuli. The crying duration is an indicator of pain level. [34] Its duration was documented for the period from the onset of crying (when the needle was inserted) till the crying was not audible, for five seconds. The crying duration was recorded and scored in seconds.
www.mui.ac.ir Procedure For the vaccination procedure, a quiet, well-lit room, at a warm temperature was selected. All participants received Bacillus Calmette-Guerin (BCG) vaccination and DaPT-IPVHib combined vaccination, at two months of age, according to the vaccination program accepted by The Health Ministry. The DaPT-IPV-Hib combined vaccine was first performed, while the participants were in supine position on the examination table, by the same staff nurse. The nurse was instructed to behave in the same way toward all infants in both groups, to avoid confounded outcome and bias. All infants were awake and had clean diapers at the time of injection, and their parents were in the procedure room. During the vaccination procedure, the parents of infants in both groups were allowed to calm their babies by touching and talking to them, but not to feed and do anything that would distract the infant's attention (giving toys, showing a dummy, clapping, etc.).
The preparation and actual procedure were consistent for all the infants. The injection site was cleaned with alcohol and allowed to air dry before the needle was inserted. The vaccination was administered when infants were in the quiet, alert state. A dose of 0.5 ml DaPT-IPV-Hib was given with a 23 mm gauge needle into the vastus lateralis muscle, at a 90° angle. The duration of the DaPT-IPV-Hib injection was approximately 20 seconds (for the standard technique, the needle was inserted at 90 degrees with steady pressure and aspiration was performed for 5-10 seconds. The vaccine was slowly injected over 5-10 seconds and the needle was then slowly withdrawn). [37] A light pressure was applied to the site after injection.
For the test group, a musical mobile (Exor Baby Musical Mobile) was fixed to the head of the same examination table, leaving a 20-25 cm distance between the infant's face and the mobile. [38] There were six stuffed toys with various colors attached to the rotating mobile accompanied by the tune of 'Twinkle, Twinkle, Little Star'. The mobile was operated when the infant was laid on the examination table and it was not turned off until the infant ceased crying.
The infant's whole body and the crying sounds, which were indicative of pain, [39, 40] were video recorded (Canon Ixus 75 7.1 MP digital video camera).
Data analysis
In the evaluation of the data, the crying durations of the infants were recorded and scored in seconds, and the pain reactions during and after the procedure were scored between 0 and 10, according to the FLACC Pain Scale. For the data analysis, Statistical Package for the Social Sciences (SPSS 11.0) computer program was used. Statistical significance was considered at a p-value less than 0.05.
In the data analysis, the following calculations and tests were used: Power analysis was used for sample size calculation; Cronbach's alpha coefficient for determining the consistency of the scale items; Kappa analysis for interrater reliability; percentages and chi-square test to understand whether there was a homogenous distribution between the experimental and control groups; mean and percentage distributions for determining the infants' characteristics; means for evaluating the scale scores; t-test for determining intra-and intergroup differences in the FLACC scores of the experimental and control groups; and the t-test for determining the intergroup differences in the crying durations of the experimental and control groups.
Ethical considerations
The study was approved by the local institution based on regulation No. 2007 3.1 / 22, dated October 24, 2007 , by the Ethical Board of Ataturk University, Health Sciences Institute. As responses should be given voluntarily in all researches, whereby information is obtained, it was ensured that the parents of the infants to be included in the study were volunteers. Moreover, the parents of the infants were informed of the aim and protocol of the research (why the babies were recorded, and for what purpose these recordings were going to be used), and both their written and oral consents (informed consent principle) were received. [41] All infants' parents agreed to fill out the question form and were aware that the video recording was going to be short and that their babies were not going to be imposed with any extra burden.
RESULTS
There were 55 female infants (46.8%) and 65 male infants (54.2%), and gender distribution by the groups was homogenous (X 2 : 3.13, P > 0.05). The weight of the infants was within normal range (3. -97. percentile ranges for twomonth-old Turkish girls and boys). Body weight and not the age of the infants was different between the groups (t = 5.96, P < 0.001). The mean weight and age were 5,335.83 (442.74) g and 39.78 (0.78) weeks, respectively, for the control group and 4,796.66 (609.31) g and 39.90 (0.65) weeks for the test group [ Table 1 ]. Within the groups, however, there were no differences in weight and age by gender.
The pain scores for the test group were lower than those for the control group during the vaccination procedure (5.13 (2.11) vs. 6.65 (2.69), P < 0.01) and after the vaccination procedure (from after the needle was removed until the infants ceased crying) (1.26 (2.01) versus 3.61 (2.27), P < 0.001) [ Table 2 and Figure 1] . The pain score during, and after the vaccination procedure, was however, independent from the body weight [ Table 3 ]. The infants in the test group had a shorter crying duration than those in the control group [23.53 (18.38) vs. 30.88 (22.78) seconds, P < 0.05, Table 2] www.mui.ac.ir
DISCUSSION
Despite achieving less pain and a shorter crying duration with distraction via a musical mobile, the current study had some limitations. First, variables such as pain score and crying durations were subjective and based on observational measures. Physiological indices (e.g., heart rate, blood pressure, and oxygen saturation) could have been assessed to more accurately determine this factor. Second, there was some difficulty balancing the behavior of parents during the procedure, especially as the parents of infants in the test group had to be be more comfortable, which could contribute to the infant's anxiety and pain. [42, 43] Thus in the current study, both groups were similar in terms of gender distribution, but not in terms of weight. However, weight was not a contributing factor to pain score.
Previous studies addressing nonpharmacological methods, such as parental holding, sucrose, and breastfeeding, confirmed pain reduction in infants when they were subjected to painful procedures. [3, 8, 44] However, studies on the effectiveness of distraction to reduce anxiety and pain in infants are sparse and have mixed results. [14, 25, 27] In this study, the efficacy of distracting Turkish infants via a musical mobile, a multi-sensorial and new practical intervention, while being injected with their first DaPT-IPV-Hib combined vaccine was evaluated. The results shown in Table 2 reveal a significant reduction in pain when infants were distracted during vaccination. Pain reduction was also reported in previous studies when using various distraction methods in American children during vaccination [45, 46] and during other injection procedures [23, 40] as well as in American infants during vaccination [25, 27] The device used in the present study is clinically significant, because it is multi-sensorial and practical, but results are based on observational measures. It has been reported that distraction strategies that use two senses (visual with audio) appear to be more effective at reducing pain than the use of *Difference between during and after the procedure for the control group, t = 12.83, P = .000, **Difference between during and after the procedure for the test group, t = 15.55, P = .000, ***Mean (SD) FLACC = Face, Legs, Activity, Cry, Consolability www.mui.ac.ir either one alone; and content, intensity, and combinations of multisensory stimuli are important elements of distraction interventions. [47] The Human Response Model (HRM) has been focused on individual adaptation to health conditions. According to the HRM, the domains of person and environment are modifiable and non-modifiable factors, [48] and these may contribute negatively (vulnerability or risk) or positively (resilience or resource). Modifiable person or environment factors can be considered as potential targets for interventions. [49] In the HRM, sounds and sights have been shown as environment factors that are modifiable, among the factors affecting an individual's adaptation to acute pain. [48] Crying is known to be a behavioral reaction to pain. [39, 40] Infants vaccinated in a room equipped with a musical mobile cried for a shorter time than those not distracted by any device [ Table 2 ]. Previous studies have also shown that various distraction techniques were effective in reducing the crying duration during vaccination [8] and blood sampling from the food. [33, 39] When infants were categorized by weight [ Table 3 ], there were no differences in pain scores during and after the vaccination procedure in both groups. Effects on the FLACC pain score among those infants with low weight were also shown among infants given sucrose and pacifiers as analgesia during venipuncture. [50] 
CONCLUSION
In conclusion, a musical mobile with both visual and auditory elements is a validated and reliable observational measure and a practical way of distracting infants from vaccination pain. It can be regularly used to reduce pain during the vaccination procedure. However, it would be useful to assess and compare the pain responses of infants from different cultures and communities, and children at different ages, to the use of the musical mobile. It can be used during different painful procedures and its effectiveness can also be compared with other distraction methods.
